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(54) Pedicle screw assembly 

(57) A stabilizing assembly includes a fastener hav- 
ing an upper end and a lower end, a head at the upper 
end, and at least one anchoring element extending be- 
tween the upper and lower ends. The head Includes a 
center, an underside Including a first radial surface and 
a top side including a second radial surface. The first 
radial surface of the head defines a first radius from the 
center of the head and the second radial surface defines 
a second radius from the center of the head, the first 
radius being greater than the second radius. The as- 
sembly also includes a coupling element having an up- 
per end and a lower end, the coupling element including 
a rod receiving opening extending from the upper end 
thereof being adapted to receive a stabilizing rod, a bore 
extending through the lower end of the coupling element 
for receiving the fastener, and a conical-shaped seat ad- 
jacent the lower end of the coupling element adapted to 
engage the first radial surface of the head when the fas- 
tener Is positioned In the bore. A locking element asso- 
ciated with the coupling element is adapted to apply a 
force upon a stabilizing rod positioned in the rod receiv- 
ing opening. As a force is applied to a stabilizing rod, 
the rod in turn, engages the second radial surface at the 
top side of the head forforcing the underside of the head 
against the conical-shaped seat of the coupling element 
so as to prevent further pivotal and rotational movement 
of the fastener and the coupling element relative to one 
another. In certain embodiments, the fastener may be a 
screw fastener having screw threads. In other embodi- 
ments, the fastener may Include a hook. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to spi- 
nal fixation devices and more specifically relates to a 
pedicle screw assembly having a low profile and having 
an Improved screwhead/coupling element Interface for 
locking the assembly. 

[0002] The spinal column Is a highly complex system 
of bones and connective tissues that provides support 
for the body and protects the delicate spinal cord and 
nerves. The spinal column includes a series of vertebrae 
staGl<ed one atop the other, each vertebral body includ- 
ing an inner or central portion of relatively weak cancel- 
lous bone and an outer portion of relatively strong cor- 
tical bone. Situated between each vertebral body is an 
Intervertebral disc that cushions and dampens com- 
pressive forces experienced by to the spinal column. A 
vertebral canal containing the spinal cord and nerves is 
located behind the vertebral bodies. 
[0003] There are many types of spinal column disor- 
ders including scoliosis (abnormal lateral curvature of 
the spine), l<yphosis (abnomial forward curvature of the 
spine, usually In the thoracic spine) , excess lordosis (ab- 
normal backward curvature of the spine, usually In the 
lumbar spine), spondylolisthesis (fonward displacement 
of one vertebra over another, usually in a lumbar or cer- 
vical spine) and other disorders caused by abnonnali- 
ties, disease or trauma, such as ruptured or slipped 
discs, degenerative disc disease, fractured vertebra, 
and the like. Patients that suffer from such conditions 
usually experience extreme and debilitating pain, as 
well as diminished nerve function. 
[0004] The present Invention generally Involves a 
technique commonly referred to as spinal fixation 
whereby surgical implants are used for fusing together 
and/or mechanically immobilizing vertebrae of the 
spine. Spinal fixation may also be used to alter the align- 
ment of adjacent vertebrae relative to one another so as 
to change the overall alignment of the spine. Such tech- 
niques have been used effectively to treat the above- 
described conditions and, in most cases, to relieve pain 
suffered by the patient. However, as will be set forth in 
more detail below, there are some disadvantages asso- 
ciated with current fixation devices. 
[0005] One spinal fixation technique involves immo- 
bilizing the spine by using orthopedic rods, commonly 
referred to as spine rods, that run generally parallel to 
the spine. This may be accomplished by exposing the 
spine posteriorly and fastening bone screws to the pedi- 
cles of the appropriate vertebrae. The pedicle screws 
are generally placed two per vertebra and serve as an- 
chor points for the spine rods. Clamping elements 
adapted for receiving a spine rod therethrough are then 
used to join the spine rods to the screws. The aligning 
influence of the rods forces the spine to confonn to a 
more desirable shape. In certain instances, the spine 
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rods may be bent to achieve the desired curvature of 
the spinal column. 

[0006] U.S. Patent 5,129,388 to Vignaud et al. dis- 
closes a spinal fixation device including a pedicle screw 

s having a U-shaped head rigidly connected to an upper 
end of the screw. The U-shaped head includes two anns 
forming a U-shaped channel for receiving a spine rod 
therein. The U-shaped head Is Internally threaded so 
that a set screw having external threads may be 

'0 screwed therein. After the pedicle screw has been In- 
serted into bone and a spine rod positioned In the U- 
shaped channel, the set screw Is threaded into the In- 
ternal threads of the U-shaped channel for securing the 
spine rod in thechannel and blocking relative movement 

IS between the spine rod and the pedicle screw. The fixa- 
tion device also includes a cap covering an upper por- 
tion of the U-shaped head to prevent the amis from 
spreading upon threading the set screw Into the internal 
threads of U-shaped head. 

20 [0007] Surgeons have encountered considerable dif- 
ficulty when attempting to insert spinal fixation devices 
such as those disclosed in the above-mentioned '388 
patent. This is because the U-shaped heads of adjacent 
screws are often out of alignment with one another due 

2S to curvature In spines and the different orientations of 
the pedicles receiving the screws. As a result, spine rods 
must often be bent In multiple planes In order to pass 
the rods through adjacent U-shaped channels. These 
problems weaken the strength of the assembly and re- 

30 suit in significantly longer operations, thereby Increasing 
the likelihood of complications associated with surgery. 
[0008] In response to the above-noted problems, U. 
S. Patent 5,733,286 to Errico et al., U.S. Patent 
5,672,176 to Bledermann et al., and U.S. Patent 

35 5,476,464 to Metz-Stavenhagen disclose polyaxlal spi- 
nal fixation devices wherein the anchoring element fixed 
to the bone has a spherically-shaped head. The fixation 
devices in the above-identified patents also have ortho- 
pedic rod capturing assemblies for securing orthopedic 

40 rods in the capturing assemblies and connecting the 
rods with the anchoring elements. The spherically 
shaped heads of the anchoring elements pemilt move- 
ment of the anchoring elements relative to the orthoped- 
ic rod capturing assemblies. However, the above-men- 

45 tioned patents do not solve all of the deficiencies of fix- 
ation devices such as those described In the Vignaud 
'388 patent because the respective spinal fixation de- 
vices may shift following Insertion. This Is due primarily 
to the fact that there Is insufficient surface area contact 

so between the spherically-shaped heads of the anchoring 
elements and the rod capturing assemblies. In addition, 
the devices are complex, include many parts, and are 
difficult to manufacture. 

[0009] In certain preferred embodiments of commonly 
55 assigned U.S. Patent Application 09/41 4,272, filed Oc- 
tober 7, 1999, the disclosure of which Is hereby Incor- 
porated by reference as if fully set forth herein, a pedicle 
screw assembly includes a fastener having a tip end for 
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insertion into bone and an expandable head at the op- 
posite end of the fastener. The expandable head has an 
outer surface including a convex portion, a recess hav- 
ing an inner surface and defining an Inner dimension, 
and at least one slot extending between the Inner and 
outer surfaces thereof for allowing expansion of the 
head. The assembly also has an insert which can be 
positioned at least partially In the recess, the insert hav- 
ing an outer surface and defining an outer dimension 
that is greater than the inner dimension of the recess. 
The assembly includes a coupling element having a rod 
receiving opening, a bore for receiving the fastener, and 
a seat for receiving the head of the fastener, the seat 
Including a concave portion for receiving the convex un- 
derside of the head and allowing the fastener to pivot 
and rotate relative to the coupling element before being 
locked therein. After an orthopedic rod has been posi- 
tioned within the coupling element, a locl<ing element 
associated with the coupling element locks the ortho- 
pedic rod in the rod-receiving opening. The locking ele- 
ment Is adapted to be forced against an orthopedic rod 
arranged in the rod receiving opening, to In turn force 
the insert Into the recess of the expandable head so that 
the outer dimension of the insert bears against the Inner 
dimension of the head, thereby expanding the outer sur- 
face of the head against the concave seat of the cou- 
pling element for locking thefastenerfromfurtherplvotal 
movement relative to the coupling element. In other pre- 
ferred embodiments, the head is expandable by virtue 
of the material of which It Is made such as carbon fiber. 
[001 0] In spite of the above-mentioned devices, there 
remains room for improvement of prior art spinal fixation 
devices in the manner of locking the screwhead, the 
complexity of use, difficulty in properly positioning the 
orthopedic rod andthe rod-capturing assemblies, the re- 
quired manipulation of the many parts associated with 
some complex devices and post-operative movement 
of the rod-capturing assemblies relative to the bone an- 
choring elements due to the weak interfaces between 
the two. 

SUMMARY OF THE INVENTION 

[0011] In accordance with certain preferred embodi- 
ments of the present invention, a stabilizing assembly 
used for stabilizing a spinal column includes a fastener 
having an upper end and a head at the upper end, and 
at least one anchoring element between the upper and 
lower ends thereof. The head of the fastener preferably 
includes a center, an underside Including a first radial 
surface and a top side including a second radial surface, 
the first radial surface defining a first radius from the 
center of the head and the second radial surface defin- 
ing a second radius from the center of the head, the first 
radius being greater than the second radius. Although 
the present invention is not limited by any particular the- 
ory of operation, It Is believed that utilizing a fastener 
head having a dual-radius outer surface will provide a 



stabilizing assembly having a lower overall silhouette, 
thereby enhancing the compactness of the assembly 
The lower silhouette results, in part, from the lower 
height of thesecond radial surface at the top of the head. 

5 [0012] The pedicle screw assembly also preferably In- 
cludes a coupling element that couples together the fas- 
tener and a stabilizing rod inserted into the coupling el- 
ement. The coupling element desirably Includes ah up- 
per end and a lower end, a rod receiving opening adapt- 

10 ed to receive a stabilizing rod, a bore extending through 
the lower end of the coupling element for receiving the 
fastener, and a seat adjacent the lower end of the cou- 
pling element adapted to engage the first radial surface 
of the head when the fastener is positioned in the bore. 

IS In certain preferred embodiments the seat is a conical- 
shaped seat having side walls that taper inwardly toward 
the lower end of the coupling element. In certain pre- 
ferred embodiments, the rod-receiving opening begins 
at the upper end of the coupling element and extends 

20 toward the lower end of the coupling element, the lower 
end of the rod-receiving opening preferably terminating 
at U-shaped channels on opposite sides of the coupling 
element. 

[0013] The stabilizing assembly also preferably In- 

2s eludes a locking element associated with the coupling 
element, the locking element being adapted to apply a 
force upon a stabilizing rod positioned in the rod receiv- 
ing opening, whereby the stabilizing rod in turn applies 
a force upon the second radial surface of the head for 

30 forcing the first radial surface of the head against the 
conical-shaped seat for preventing further pivotal and 
rotational movement of the fastener and the coupling el- 
ement relative to one another. The locking element may 
Include a set screw having external threads for thread- 

35 ably engaging internal threads of the coupling element. 
However, in other embodiments, the coupling element 
preferably includes external threads formed on an exte- 
rior surface of the coupling element and the locking el- 
ement includes a nut having internal threads threadable 

40 onto the external threads of the coupling element. 
[0014] In certain preferred embodiments, the fastener 
Is a screw fastener having a longitudinal axis extending 
between the upper and lower ends thereof, and includes 
a screwhead having at least one groove extending from 

45 the top surface of the screwhead toward the underside 
of the screwhead, the at least one groove being adapted 
to receive a driver for Inserting the fastener into bone. 
The at least one groove preferably extends In a direction 
substantially parallel to the longitudinal axis of the fas- 

so tener. Moreover, the at least one groove desirably In- 
cludes a plurality of grooves that are equally spaced 
apart from one another about the head. The fastener 
also preferably includes a neck portion having a reduced 
diameter for facilitating pivotal movement of the cou- 

ss piing element and the fastener relative to one another. 
The neck of the fastener may also have a concave sur- 
face so as to broaden the pivotal range of the fastener 
relative to the coupling element. 
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[0015] The fastener may be inserted into bone using 
a driver Inciuding a shaft having a lower end and a piu- 
rality of prongs extendlngfrom the lower end of the shaft. 
The prongs are preferably adapted for being Inserted 
Into the grooves of the head. The shaft of the driver may 
Include external threads that adapted for engaging the 
internal threads of the coupling element. 
[0016] In operation, the coupling element Is anchored 
in place by anchoring the screw fastener Into bone, such 
as vertebral bone. A pilot hole may be fonned in the 
bone before the fastener is anchored to the bone. After 
the coupling element Is anchored in place, a gap pref- 
erably remains between the lower end of the coupling 
element and the bone so that the coupling element is 
free to pivot and rotate relative to the fastener and bone. 
This pivoting and rotary action facilitates the positioning 
of an orthopedic stabilizing rod within the rod-receiving 
opening of the coupling element. 
[0017] After a stabilizing rod has been positioned in 
the rod-receiving opening of the coupling element, the 
locking element, i.e., an externally threaded set screw, 
Is threaded Into the Internal threads of the coupling el- 
ement. As the set screw is tightened, the underside of 
the set screw abuts the orthopedic rod to apply a down- 
ward force through the rod onto the second radial sur- 
face of the head. As used herein, the tenn "downward 
force" means a force directed toward the lower end of 
the coupling element. The downward force applied to 
the second radial surface of the head forces the first ra- 
dial surface of the head into the conical-shaped seat of 
the coupling element. Engagement of the first radial sur- 
face of the screwhead with the conical-shaped seat 
locks the coupling element relative to the screwhead, 
thereby preventing further pivotal and rotary movement 
of the coupling element. As a result, the likelihood of 
post-operative shifting and/or movement of a spine rod 
or coupling element relative to one or more of the bone 
fasteners Is significantly reduced. Thus, the present in- 
vention provides for a more reliable spinal fixation de- 
vice and overcomes the post-operative shifting prob- 
lems seen in prior art devices. Moreover, the pedicle 
screw assembly of the present invention has fewer 
parts. As a result, Implantation operations are greatly 
simplified and the possibility of a component being 
dropped inside a patient's body greatly reduced. 
[001 8] In certain preferred embodiments, the fastener 
may have one or more holes therein for receiving bone 
graft material as disclosed in U.S. Patent 4,484,570 to 
Suffer. Instead of using a screw for securing the screw 
to bone, in other prefen-ed embodiments the fastener 
may include a hook-shaped anchoring element as dis- 
closed in the above-mentioned U.S. Patent 5,476,464 
to Metz-Stavenhagen. The fastener may also be a struc- 
ture having barbs on an outer surface thereof , whereby 
the fastener is forced into bone and the barbs prevent 
the fastener from being withdrawn from the bone. 
[001 9] In certain prefen-ed embodiments, the top sur- 
face of the fastener head may Include a socket adapted 



to receive a driver, such as a screwdriver or a hexagonal 
wrench. In this embodiment, the fastener is attached to 
bone by inserting the driver Into the socket, and then 
turning the driverto rotate the fastener In either a clock- 

5 wise or counterclockwise direction. 

[0020] The coupling element may also have one or 
more impressions or grooves fonned therein for receiv- 
ing a contrDlling device, such as a persuader Instrument 
for seating the rod in the coupling element. In some em- 

10 bodiments, the Impressions or grooves generally extend 
in a direction substantially perpendicular to the longitu- 
dinal axis of the coupling element. The groove or blind 
holes may be formed in the exterior surface of the cou- 
pling element. 

IS [0021] The interior surface of the coupling element at 
the lower end thereof preferably defines the seat adapt- 
ed for engaging the first radial surface at the underside 
of the head and for allowing the head to pivot relative to 
the coupling element before being locked in place. The 
20 seat is preferably provided adjacent the lower end of the 
coupling element, The seat may define a conical shape 
or a convex shape. In particular preferred embodiments, 
the seat is a conical-shaped seat. The walls of the con- 
ical-shaped seat preferably taper Inwardly toward one 
25 another so that the diameter of the walls at the lower 
end thereof Is less than the outer diameter of the head. 
[0022] During assembly of the above-mentioned sta- 
bilizing device, a portion of the fastener is passed 
through the bore of the coupling element until the un- 
30 derside of head is positioned adjacent the conical- 
shaped seat of the coupling element. During a spinal 
fixation operation, after the fastener has been anchored 
in bone, the coupling element remains free to pivot rel- 
ative to the fastener. Moreover, a gap preferably exists 
35 between the bottom of the coupling element and bone, 
the presence of the gap facilitating pivoting movement 
of the coupling element. The neck portion of the fasten- 
er, preferably having a concave surface with a diameter 
less than the diameter of the threaded portion of the fas- 
40 tener, enables the coupling element to pivot through a 
broader range of angles relative to the fastener. Thus, 
a spine rod may be more easily positioned within the rod 
receiving opening of the coupling element. After the rod 
has been positioned within the rod receiving opening, a 
'>s locking element is threaded Into the threads of the cou- 
pling element. As the locking element tightens down up- 
on the rod, the rod, in turn, exerts a downward force onto 
the second radial surface of the head. The downward 
force applied to the second radial surface of the head 
50 forces thef irst radial surface of the head Into the conical- 
shaped seat of the coupling element. Engagement of 
the first radial surface of the head with the conical- 
shaped seat locks the coupling element relative to the 
head, thereby preventing further pivotal and rotary 
55 movement of the coupling element. As a result, the like- 
lihood of post-operative shifting and/or moving of the 
pedicle screw assembly Is greatly reduced, thereby min- 
imizing the occun'ence of post-operative complications 
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for spinal implant patients. 

[0023] The present invention also preferably includes 
a tool for securing or anchoring the fastener in bone. 
The tool Is preferably a driver having a rotatable shaft 
and one or more prongs extending from an end of the 
shaft for engaging grooves In the head. In preferred em- 
bodiments, the driver has one prong for each groove in 
the head of the fastener. The driver may also have ex- 
ternal threads at a lower end of the shaft. The external 
threads are preferably adapted for engaging the internal 
threads of the coupling element when a fasten er is being 
anchored to the bone. The engagement of the external 
threads of the driver and the internal threads of the cou- 
pling element generally stabilizes the assembly when 
the fastener is secured to bone. Specificaiiy, the en- 
gagement of the threads prevents the coupling element 
from moving relative to the fastener when driving the 
fastener into bone, thereby simplifying installation of the 
fasteners. 

[0024] These and other objects, features and advan- 
tages of the present invention will be more readily ap- 
parent from the detailed description of preferred embod- 
iments set forth below, taken in conjunction with the ac- 
companying drawings. 

[0025] In other preferred embodiments, a coupling el- 
ement for a stabilizing assembly desirably includes an 
upper end and a lower end, a rod receiving opening 
adapted to receive a stabilizing rod, a bore extending 
through the lower end of the coupling element for receiv- 
ing a fastener having a head with a first radial surface 
of a first diameter, and a seat adjacent the lower end of 
the coupling element adapted to engage an underside 
of the head of the fastener. The coupling element pref- 
erably includes threads extending from the upper end 
toward the lower end of the coupling element, and an 
annular lip between the threads and the seat of the cou- 
pling element, whereby the annular lip has a second di- 
ameter that is less than the first diameter of the first ra- 
dial surface of the head. 

[0026] In stiii other preferred embodiments, a cou- 
pling element for a stabilizing assembly includes an up- 
per end and a lower end remote therefrom, and a rod 
receiving opening adapted to receive a stabilizing rod. 
The coupling element preferably ahs an exteriorsurface 
and an interiorsurface defining a central bore extending 
through the lower end of the coupling element. A seat 
adjacent the lower end of the coupling element Is desir- 
ably adapted to engage an underside of a head of the 
fastener, whereby the coupling element includes one or 
more cuts between the rod-receiving opening and the 
exterior surface thereof for minimizing the width of the 
coupling element. Although the present invention is not 
limited by any particular theory of operation, it is be- 
lieved that providing cuts at the edge of the rod receiving 
opening reduces the width of the coupling element so 
that more coupling elements may be fit onto a given 
length of a stabilizing rod. The cuts also minimize the 
sharp edges on the coupling element, thereby reducing 



the chance that the coupling element will in-ltate a pa- 
tient's tissue and/or cutting a surgeon's glove. 
[0027] These and other objects, features and advan- 
tages of the present invention will be more readily ap- 
5 parent from the detailed description of preferred embod- 
iments set forth below, tal<en in conjunction with the ac- 
companying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] 

Figure 1 shows a front elevation view of a fastener 
for a stabilizing assembly, in accordance with cer- 
is tain preferred embodiments of the present invention 
Figure 2 shows a plan view of the fastener shown 
in Figure 1 . 

Figure 3A shows a fragmentary, cross-sectional 
view of the fastener shown in Figure 2 taken along 

20 line IMA -IIIA of Figure 2. 

Figure 3B shows an expanded view of a portion of 
the fastener shown in Figure 3A. 
Figure 4 shows a perspective view of a coupling el- 
ement for a stabilizing assembly, in accordance with 

2s certain preferred embodiments of the present in- 
vention. 

Figure 5 shows a fragmentary, cross-sectional view 
of the coupling element shown in Figure 4. 
Figures 6A and 6B show a method of assembling 

30 the fastener of Figures 1 -3B with the coupling ele- 
ment of Figures 4-5, in accordance with certain pre- 
ferred embodiments of the present invention. 
Figure 7 shows a perspective view of the assembly 
shown In Figure 6B. 

35 Figure 8 shows a perspective view of a driver for 
engaging the assembly of Figure 7 for driving the 
fastener into bone, in accordance with certain pre- 
ferred embodiments of the present invention. 
Figure 9A shows the assembly of Figure 7 after the 

40 fastener has been anchored in bone. 

Figure 98 shows an expanded view of a portion of 
Figure 9A with the coupling element being pivoted 
to receive a stabilizing rod. 
Figure 90 shows a stabilizing rod secured to cou- 

45 pilng element by a set screw, in accordance with 
certain preferred embodiments of the present in- 
vention. 

Figure 10 shows a cross-sectional view of a cou- 
pling element, in accordance with further preferred 

so embodiments of the present invention. 

Figure 11 shows a fragmentary view of the coupling 
element shown in Figure 10. 
Figure 12 shows a fragmentary view of a fastener, 
in accordance with certain preferred embodiments 

55 of the present invention. 

Figures 1 3A and 1 3B show a method of assembling 
the fastener to a coupling element, in accordance 
with certain preferred embodiments of the present. 
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Figure 14 shows a perspective view of a coupling 
element, in accordance with further preferred em- 
bodiments of the present invention. 
Figure 15 shows a front elevation view of the cou- 
pling element of Figure 14. 
Figure 1 6 shows a plan view of the coupling element 
shown In Figures 14 and 15. 
Figure 17 shows a front elevation view of a screw 
fastener coupled with a coupling element, In ac- 
cordance with further pref en-ed embodiments of the 
present Invention. 

Figure 1 8 shows a fastener for a stabilizing assem- 
bly In accordance with further preferred embodi- 
ments of the present Invention. 

DETAILED DESCRIPTION 

[0029] Referring to Figure 1 , in accordance with cer- 
tain preferred embodiments of the present Invention, a 
pedicle screw assembly includes a fastener 20, such as 
a screw fastener having a tip end 22 for insertion Into 
bone and a head 24 at an upper end thereof. The screw 
fastener 20 preferably has external screw threads 26 
that extend between the tip end 22 and screwhead 24. 
The screw threads 26 terminate at a neck 28 preferably 
located between screwhead 24 and an upper end of the 
screw threads 26. The neck 28 desirably has a concave 
surface having a diameter that is less than the diameter 
of the screw threads. The reduced diameter neck 28 al- 
lows the screw fastener 20 to pivot and rotate through 
a broader range of motion, as will be described in more 
detail below. The screw fastener, Including the external 
threads 26, neck 28 and screwhead 24, are preferably 
made of a non-organic material that Is durable and that 
can be implanted in a human body, such as titanium or 
stainless steel. 

[0030] Referring to Figures 1 and 2, screwhead 24 
preferably has an underside 30 defining af Irst radial sur- 
face and a top side 32 defining a second radial surface. 
Screwhead 24 also desirably Includes one or more 
grooves 34 that extend in a direction substantially par- 
allel to the longitudinal axis of screw fastener 24. Refer- 
ring to Figure 2, in one preferred embodiment, screw- 
head 24 includes a plurality of grooves 34 evenly spaced 
from one another and extending around the outer pe- 
rimeter of screwhead 24. The top surface 32 screwhead 
24 is preferably centered on the plurality of grooves 34. 
[0031] Referring to Figures 3A and 3B, screwhead 24 
Includes a center 36, whereby the underside 30 of scre- 
whead 24 defines the first radial surface having a radius 
Ri from center 36. Screwhead 24 includes top surface 
32 having second radial surface at a second radius Rg 
from center 36. The plurality of grooves 34 are prefera- 
bly adapted to receive prongs of a driver used to screw 
the screw fastener into bone, as will be described in 
more detail below. 

[0032] Referring to Figures 4 and 5, pedicle screw as- 
sembly also Includes a coupling element 40 for coupling 
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an orthopedic stabilizing rod with the screw fastener 
shown in Figures 1-3B. Coupling element 40 is prefer- 
ably made of an inert material such as titanium or stain- 
less steel. Coupling element 40 has an upper end 42, a 

5 lower end 44, and a longitudinal axis C-C extending be- 
tween the upper and lower ends. Coupling element 40 
also preferably has an outer surface 46 Including a con- 
vex surface at the lower end 44 thereof and a cylindrical 
surface at the upper end thereof. Outer surface 46 also 

10 preferably includes one or more grooves 48 formed 
therein so that coupling element 40 may be grasped 
and/or maneuvered using a securing element or tool, 
such as a persuader instrument used to seat the ortho- 
pedic rod in the pedicle screw assembly. The grooves 

15 48 preferably extend in directions substantially perpen- 
dicular to the longitudinal axis C-C of coupling element 
40. 

[0033] The coupling element 40 has a bore 50 for re- 
ceiving the screw fastener the bore extending along the 

20 longitudinal axis C-C of coupling element 40. The bore 
50 defines an inner surface of coupling element 40 and 
has internal threads 44 extending from the upper end 
42 of the coupling element toward a cavity 52 adjacent 
lower end 44. The lower end of cavity 52 preferably has 

25 a conical shaped seat 54 including sidewalls tapering 
inwardly toward the lower end 44. In other embodi- 
ments, the threads on the coupling element may be ex- 
ternal threads. 

[0034] Figures 6A and 6B show one preferred method 

30 for assembling screw fastener 20 with coupling element 
40. Referring to Figure 6A, tip end 22 of screw fastener 
20 is passed through bore 50 of coupling element 40 
from the upper end 42 toward the lower end 44 of the 
coupling element so that the threaded portion of screw 

35 fastener passes through bore 50. The threaded portion 
26 of screw fastener 20 is able to pass freely through 
bore 50 because the threaded portion 26 has an outer 
diameter that is less than the internal diameter of the 
Internal threads 44 of coupling element 40. Referring to 

40 Figure 6B, screw fastener 20 continues to be inserted 
toward the lower end of coupling element 40 until scre- 
whead 24 is disposed within cavity 52 of coupling ele- 
ment 40 and the underside of screwhead engages the 
seat of coupling element. 

45 [0035] Refen-ing to Figure 7, after the screw fastener 
20 has been assembled with coupling element 40, the 
neck 28 of screw fastener 20 is free to pivot and rotate 
relative to coupling element. As mentioned above, neck 
28 preferably has a reduced diameter and may also 

so have a concave outer surface so that the screw fastener 
20 and coupling element may pivot relative to one an- 
other over a broader range of angles. 
[0036] After screw fastener 20 and coupling element 
have been assembled together, the subassembly is 

S5 ready to be inserted into bone 60. In a first step, the 
screw fastener 20 may be anchored to bone 60 by drill- 
ing a pilot hole into the bone. The tip end (not shown) of 
screw fastener 20 may then be placed in the pilot hole 
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and the screw fastener screwed into bone 60 using a 
driver or tool. One preferred driver 62 for driving screw 
fastener 20 into bone 60 includes a rotatable shaft 64 
having a lower end 66 with a plurality of downwardly ex- 
tending prongs 68. The prongs 68 are sized for fitting 
into the grooves 34 of the screwhead (not shown) of 
screw fastener 20. Upon rotation of shaft 64, prongs 68 
engage grooves 34 of screw fastener 20 for rotating 
screw fastener 20 and screwing the fastener Into bone 
60. Driver 62 may also include external threads 70, pref- 
erably between shaft 64 and prongs 68. External 
threads 70 are designed for threadably mating with the 
Internal threads 44 of coupling element 40 (Figs. 4-5). 
The mating engagement of the external threads 70 of 
driver 62 and the Internal threads 44 of coupling element 
40 generally stabilizes the pedicle screw assembly 
when driving the screw fastener 20 into bone 60. 
[0037] Referring to Figures 9A and 9B, after screw 
fastener 20 is anchored in bone 60, coupling element 
40 remains free to pivot and rotate relative to the screw 
fastener so that an orthopedic stabilizing rod 72 may be 
positioned within the rod receiving opening 74 of cou- 
pling element 40. Rod receiving opening 74 preferably 
includes a U-shaped opening extending from the top 42 
of coupling element 40. Moreover, after screw fastener 
has been fully inserted into bone, a gap exists between 
the lower end 44 of coupling element 40 and bone 60. 
The gap facilitates pivotal and rotational movement of 
coupling element 40 relative to screw fastener 20. The 
coupling element 40 may then be moved (e.g. pivoted) 
by engaging grooves 48 with a tool or by grasping the 
outer body portion of the coupling element. Coupling el- 
ement 40 would then be pivoted and/or rotated so that 
an orthopedic rod 72 can be positioned In the rod receiv- 
ing opening 74, as shown In Figure 9B. 
[0038] Referring to Figure 9C, after stabilizing rod 72 
has been positioned within coupling element 40, a set 
screw 76 having external threads (not shown) Is 
screwed Into the Internal threads 44 of coupling element 
40. Set screw 76 continues to be threaded Into the in- 
ternal threads 44 until an underside 78 of set screw 76 
abuts against stabilizing rod 72. Set screw 76 is then 
further rotated into internal threads 44 for locking stabi- 
lizing rod 72 in rod receiving channel 74. The tightened 
set screw 76 applies a downward force through rod 72 
onto the second radial su rf ace at the top side 32 of scre- 
whead 24. The downward force applied to the second 
radial surface of screwhead 24 forces the first radial sur- 
face at the underside 30 of screwhead 24 into the con- 
ical-shaped seat 54 of coupling element 40. Engage- 
ment of the first radial surface at the underside 30 of 
screwhead 24 with the conical-shaped seat 54 creates 
a spherical surface/conical surface friction lock that 
locks the coupling element 40 relative to the screwhead 
24, thereby preventing further pivotal and rotary move- 
ment of coupling element 40 and screw fastener 20 rel- 
ative to one another. Although the present Invention is 
not limited by any particular theory of operation, it Is be- 
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lleved that the engagement of the spherical surface of 
the screwhead with the conical seat of the coupling el- 
ement dramatically improves the locking force exerted 
at the interface of the screwhead and the coupling ele- 
5 ment. 

[0039] Refemng to Figure 1 0, in accordance with oth- 
er preferred embodiments of the present Invention, a 
coupling element 140 for a stabilizing assembly Includes 
an upper end 142 and a lower end 144. Coupling ele- 

10 ment 140 also includes an outer surface 146 extending 
between upper and lower ends 142, 144, the outer sur- 
face 146 including one or more grooves 148. Coupling 
element also includes a centrally located bore 1 50 ex- 
tending between the upper end 1 42 and lower end 1 44 

IS along longitudinal axis C-C. Bore 150 Is surrounded by 
Interior threads 151 extending from the upper end 142 
toward the lower end 144. Coupling element 140 also 
includes a cavity 1 52 adjacent lower end 1 44, the cavity 
including a conical-shaped seat 154 having sidewalls 

20 that taper inwardly toward the lower end 1 44 of coupling 
element 140. Coupling element 140 also preferably in- 
cludes an Interior wall 1 53 having diameter between 
Interior threads 151 and cavity 152, and a lip 155 be- 
tween interior wall 153 and cavity 152. The lip 155 has 

25 a diameter D|_ that is less than the diameter Dw of inte- 
rior wall 153. As shown in Figure 12, the outer diameter 
Ds of the first radial surface 130 of screwhead 124 is 
greater than the diameter of the lip 155 of coupling 
element. As a result, lip 155 serves as a detent that 

30 holds fastener 1 20 In the cavity 1 52 of coupling element 
140 after the screwhead of fastener 120 has been as- 
sembled with the coupling element 140. 
[0040] Figure 1 1 shows a magnified view of a portion 
of the coupling element 140 shown in Figure 10. As de- 

35 scribed above, coupling element 140 includes bore 150 
extending from an upper end (not shown) toward lower 
end 144 thereof, and an interior wall 153 extending be- 
tween Internal threads 151 and cavity 152. Cavity 152 
Includes conical-shaped seat 154 having Inwardly ta- 

40 pering sidewalls 1 54. Coupling element 1 40 Includes lip 
155 positioned between interior wall 1 53 and cavity 1 52. 
Lip 1 55 has a diameter that is less than the diameter 
Dyy of the interior wall 153 of coupling element 140. 
[0041] Figure 12 shows screw fastener 120 having 

45 screwhead 1 24 at an upper end thereof, the screwhead 
including a first radial surface 1 30 at an underside there- 
of and a second radial surface 1 32 at a top side of scre- 
whead 124. Screwhead 124 includes a center 136, a 
first radial surface 130 from center 136 having has a ra- 
se dius R.| and a second radial surface 1 32 from center 1 36 
having a second radius R2, whereby R■^ is greater than 
Rj. The first radial surface of screwhead 1 24 defines an 
outer diameter that is two times the length of R^. 
[0042] Figures 1 3A and 1 38 show screw fastener 1 20 

55 being assembled with the coupling element 1 40 shown 
In Figures 10 and 11 . As mentioned above, coupling el- 
ement 1 40 Includes lip 1 55 having a diameter Dl that Is 
less than the diameter Dg of the first radial su rf ace 1 30 
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of screwhead 124, however, the outer diameter Dg of 
the first radial surface 1 30 of screwhead 1 24 Is less than 
the inner diameter of inner wail 153. 
[0043] Referring to Figures 13A and 13B, during as- 
sembly of screw fastener 120 to coupling element 1 40, 
the screw fastener 120 Is passed through bore 150 so 
that screw threads 1 26 pass through the opening at low- 
er end 1 44 of coupling element 1 40. Because the outer 
diameter Dg of screwhead 1 24 Is less than the Inner di- 
ameter of Inner wall 153, screwhead 124 passes easily 
through bore 150 until first radial surface 130 engages 
lip 1 55. Because the Inner diameter D|_ of lip 1 55 is less 
than the outer diameter Ds of the first radial surface 1 30 
of screwhead 1 24, the lip 1 55 acts as a detent and the 
screwhead must be forced through the reduced diame- 
ter of lip 155. Referring to Figure 13B, after the outer 
diameter Dg of screwhead 124 has passed by lip 155, 
the screwhead is retained within cavity 152 by lip 155, 
with coupling element 140 pivotable relative to screw- 
head 124 for capturing a stabilizing rod. After stabilizing 
rod is captured within the U-shaped opening of coupling 
element 140, a set screw (not shown) may be threaded 
into Internal threads 151 of coupling element 140 for 
capturing the stabilizing rod within the U-shaped open- 
ing. The set screw is then preferably tightened for ex- 
erting a downward force upon the stabilizing rod which, 
in turn, applies a force to the second radial surface 1 32 
of screwhead 124. The downward force on the second 
radial surface 1 32 forces the first radial surface 1 30 Into 
the conical-shaped seat of coupling element for locking 
the screwhead and coupling element relative to one an- 
other. 

[0044] Figures 1 4-1 6 show a coupling element 240 In 
accordance with further preferred embodiments of the 
present invention. Coupling element 240 includes upper 
end 242, lower end 244 and outer wall 246 extending 
between upper and lower ends 242, 244. The outer sur- 
face 246 of coupling element 240 includes grooves 248 
on opposing arms thereof. Coupling element 240 has 
central bore 150 extending between upper and lower 
ends thereof. Coupling element 240 has a first ami 261 A 
and a second arm 261 B on either side of U-shaped rod- 
receiving opening 174, the U-shaped rod-receiving 
opening being adapted to receive a stabilizing rod (not 
shown). The edges of the U-shaped opening include 
cuts 263 fonned therein. The cuts 263 reduce the profile 
or width of the coupling element, thereby minimizing In- 
terference with other coupling elements when a series 
of coupling elements are connected with a stabilizing 
rod. The cuts 263 allow the coupling elements 240 to be 
pacl<ed more tightly together and to be secured over 
each vertebrae, thereby improving fusion of a spinal 
segment. Although the present invention is not limited 
by any particular theory of operation, It has been ob- 
served that some patients have relatively small verte- 
brae, making It difficult to secure a coupling element 
over each vertebrae. As a result, some of the vertebrae 
may not have a section of the stabilizing assembly at- 
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tached thereto, a situation that may adversely affect sta- 
bilization and fusion of a spine segment because the en- 
tire portion of the spine segment is not being stabilized. 
In addition, the cuts 263 minimize the occurrence of 
s sharp edges on the coupling element that may Irritate a 
patient's tissue or cut through a surgeon's surgical 
glove. 

[0045] Figure 1 7 shows a front elevation view of tlie 
coupling element 240 of Figures 1 4-1 6 assembled with 

10 screw fastener 220. Coupling element 240 Includes in- 
ternal threads 9not shown) for receiving set screw 276. 
Coupling element 240 Includes cuts 263 for minimizing 
the profile of the coupling element and reducing the oc- 
cun-ence of sharp edges. 

15 [0046] Figure 1 8 shows a fastener 320 in accordance 
with another embodiment of the present Invention. Fas- 
tener 320 includes head 324 having a first radial surface 
330 having radius R, from center 336 and second radial 
surface 332 having radius Rj from center 336. The first 

20 radius R^, is greaterthan the second radius Rg. Fasten- 
er 320 Includes hook 370 for securing the fastener to 
bond (not shown). 

[0047] Although the Invention herein has been de- 
scribed with reference to particular embodiments, It is 

25 to be understood that these embodiments are merely 
Illustrative of the principles and applications of the 
present Invention. It Is therefore to be understood that 
numerous modifications may be made to the illustrative 
embodiments and that other arrangements may be de- 

30 vised without departing from the spirit and scope of the 
present invention as defined by the appended claims. 
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1 . A stabilizing assembly comprising: 

a fastener having an upper end and a lower 
end, a head at the upper end, and at least one 
40 anchoring element between the upper and low- 

er ends thereof; 

said head including a center, an underside in- 
cluding a first radial surface and a top side in- 
cluding a second radial surface, wherein said 

45 first radial surface defines a first radius from the 

center of said head and said second radial sur- 
face defines a second radius from the center of 
said head, the first radius being greaterthan the 
second radius; and 

50 a coupling element having an upper end and a 

lower end, said coupling element including a 
rod receiving opening adapted to receive a sta- 
bilizing rod, a bore extending through the lower 
end of said coupling element for receiving said 

55 fastener, and a conical-shaped seat adjacent 

the lower end of said coupling element, wherein 
theflrst radial surface of said head Is engagable 
with the conical-shaped seat when said fasten- 
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er is positioned in the bore. 

2. Tlie stabiiizing assembly as claimed in ciaim 1 , fur- 
ther comprising: 

a iocl<ing eiement associated with said coupling 
element to apply a force upon a stabilizing rod 
positioned In said rod receiving opening, 
wherein said stabilizing rod in turn applies a 
force upon the second radial surface of said 
head for forcing the first radial surface of said 
head against the conical-shaped seat for pre- 
venting further pivotal and rotational movement 
of said fastener and said coupling element rel- 
ative to one another. 

3. The assembly as claimed in claim 1 , wherein said 
fastener is a screw fastener, and wherein the at 
least one anchoring element comprises screw 
threads extending between the upper and lower 
ends thereof. 

4. The assembly as claimed in claim 1 , wherein the at 
least one anchoring element comprises a hook at 
the lower end of said fastener. 

5. The assembly as claimed in claim 3, wherein said 
head includes at least one groove extending from 
the top surface toward the underside thereof, said 
at least one groove being adapted to receive a driv- 
er for inserting said fastener into bone. 

6. The assembly as claimed In claim 5, wherein said 
at least one groove extends in a direction substan- 
tially parallel to the longitudinal axis of said screw 
fastener. 

7. The assembly as claimed In claim 5, wherein said 
at least one groove Includes a plurality of grooves. 

8. A driver for screwing the screw fastener of claim 7 
into a bone, said driver comprising a shaft having a 
lower end and a plurality of prongs extending from 
the lower end of the shaft and insertable into said 
grooves of said screwhead. 

9. The driver as claimed in claim 8, wherein said driver 
Includes extemal threads provided on the shaft. 

10. The driver as claimed In claim 9, wherein said cou- 
pling element Includes Internal threads, and where- 
in the external threads of said driver are engagable 
with the internal threads of said coupling element. 

11. The assembly as claimed In claim 1 , wherein said 
coupling element includes internal threads extend- 
ing from the upper end toward the lower end there- 
of, said coupling element including an annular lip 
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having a diameter between the internal threads and 
the conical-shaped seat of the coupling element, 
and wherein the diameter of said annular lip is less 

than twice the first radius of said head. 

5 

12. The assembly as claimed in claim 1, wherein the 
center of said screwhead is in substantial alignment 
with the longitudinal axis of said screw fastener. 

10 13. The assembly as claimed In claim 1 , wherein said 
coupling element has threads extending from the 
upper end thereof. 

14. The assembly as claimed In claim 13, wherein the 
IS threads of said coupling element are Internal 

threads formed on an Interior surface of said cou- 
pling element. 

15. The assembly as claimed in claim 1 4, wherein said 
20 locking element comprises a set screw having ex- 
ternal threads for threadably engaging the internal 
threads of said coupling element. 

16. The assembly as claimed In claim 1, wherein the 
25 threads of said coupling element are exterior 

threads formed on an exterior surface of said cou- 
pling element. 

17. The assembly as claimed in claim 1 6, wherein said 
30 locking element comprises a nut having Internal 

threads for threadably engaging the exterior 
threads of said coupling element. 

18. The assembly as claimed In claim 1 , wherein said 
35 coupling element includes an exterior surface hav- 
ing one or more notches fonned therein. 

19. The assembly as claimed In claim 1 8, wherein said 
coupling element Includes one or more cuts be- 

40 tween the rod-receiving opening and the exterior 
surface thereof for minimizing the width of said cou- 
pling element. 

20. The assembly as claimed in claim 1 , wherein said 
45 fastener is a screw fastener having screw threads 

and a neck having a reduced diameter between the 
head of said fastener and the screw threads. 

21. The assembly as claimed in claim 20, wherein the 
so neck of said screw fastener has a concave surface. 

22. The assembly as claimed in claim 1 , wherein said 
stabilizing assembly is made from a material select- 
ed from the group consisting on titanium and stain- 

55 less steel. 

23. A stabilizing assembly comprising: 
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a fastener having an upper end and a lower 
end, a head at the upper end, and at least one 
anchoring element between the upper and low- 
er ends for anchoring the fastener to bone; 
said head including a center, an underside In- s 
eluding a first radial surface and a top side In- 
cluding a second radial surface, said first radial 
surface defining a first radius from the center of 
said head and said second radial surface de- 
fining a second radius from the center of said f 
head, the first radius being greater than the 
second radius; and 

a coupling element having an upper end and a 
lower end, said coupling element including a 
rod receiving opening adapted to receive a sta- is 
bilizing rod, a bore extending through the lower 
end of said coupling element for receiving said 
fastener, and a seat adjacent the lower end of 
said coupling element engagable with the first 
radial surface of said head when said fastener 20 
is positioned in the bore. 



24. The stabilizing assembly as claimed in claim 23, 
wherein the seat of said coupling element Is sub- 
stantially conical-shaped and includes inwardly ta- 
pering sidewalls. 

25. The stabilizing assembly as claimed in claim 24, fur- 
ther comprising: 

a locking element associated with said coupling 
element, said looking element being adapted to 
apply a force upon a stabilizing rod positioned 
in said rod receiving opening, 

wherein said stabilizing rod in turn engages the sec- 
ond radial surface at the top side of said head for 
forcing the underside of said head against the con- 
ical-shaped seat for preventing further pivotal and 
rotational movement of said screw fastener and 
said coupling element relative to one another. 

26. The stabilizing assembly as claimed in claim 23, 
wherein said fastener is a screw fastener having 
screw threads, the at least one anchoring element 
including the screw threads. 

27. The stabilizing assembly as claimed In claim 23, 
wherein said fastener includes a hook, the at least 
one anchoring element including the hook. 

28. A stabilizing assembly comprising: 

a fastener having an upper end and a lower 
end, a head at the upper end, and at least one 
anchoring element extending between the up- 
per and lower ends, said head including an un- 
derside having a first radial surface; and 
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a coupling element having an upper end and a 
lower end, said coupling element including a 
rod receiving opening adapted to receive a sta- 
bilizing rod, a bore extending through the lower 
end of said coupling element for receiving said 
fastener, and a conical-shaped seat adapted to 
engage the first radial surface of said head 
when said fastener is positioned In the bore. 

29. The stabilizing assembly as claimed in claim 28, fur- 
ther comprising; 

a locking element associated with said coupling 
element, said locking element being adapted to 
apply a force against a stabilizing rod posi- 
tioned In said rod receiving opening, said sta- 
bilizing rod in turn applying a force to atop side 
of said head for forcing the first radial surface 
of said head against the conical-shaped seat of 
said coupling element. 

30. The stabilizing assembly as claimed in claim 29, 
wherein the top side of said head Includes a second 
radial surface, and wherein said first radial surface 
defines a first radius from a center of said head and 
said second radial surface defines a second radius 
from the center of said head, the first radius being 
greater than the second radius. 

30 31 . The assembly as claimed in claim 30, wherein the 
center of said head is in substantial alignment with 
a longitudinal axis of said fastener. 

32. The assembly as claimed in claim 31 , wherein said 
35 fastener is a screw fastener, the at least one an- 
choring element including screw threads extending 
between the upper and lower ends of said fastener. 



33. The assembly as claimed In claim 28, wherein said 
40 coupling element has threads extending from the 

upper end thereof and said locking element In- 
cludes a threaded set screw having threads adapt- 
ed to mesh with the threads of said coupling ele- 
ment. 

45 

34. A bone fastener having an upper end and a lower 
end, said bone fastener comprising: 

a head at the upper end thereof; and 
so at least one bone anchoring element extending 

between the upper and lower ends of said fas- 
tener, wherein said head Includes a center, an 
underside having a first radial surface with a 
first radius from the center, and a top side hav- 
ss ing a second radial surface with a second radi- 

us from the center, 

wherein the first radius Is greater than the second 
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radius, 

35. The fastener as claimed in claim 34, wherein said 
fastener comprises a material selected from the 
group consisting of titanium and stainless steel. 

36. The fastener as claimed In claim 34, wherein said 
fastener is insertable into acoupling element having 
an upper end and a lower end, said coupling ele- 
ment including a rod receiving opening, a bore ex- 
tending through the lower end of said coupling ele- 
ment for receiving said fastener, and a conical- 
shaped seat adjacent the lower end of said coupling 
element being engagable with the first radial sur- 
face at the underside of said head when said fas- 
tener is positioned in the bore, wherein said Inserted 
screw fastener pivots relative to said coupling ele- 
ment before being locked from further movement 
relative to said coupling element. 

37. The fastener as claimed in claim 34, wherein said 
fastener includes screw threads extending between 
the upper and lower ends thereof. 

38. The fastener as claimed in claim 34, wherein said 
fastener Includes a hook at the lower end thereof. 

39. A stabilizing assembly for use in conjunction with 
an orthopedic stabilizing rod, said assembly com- 
prising: 

a fastener including a lower end Insertable into 
bone and a head at an upper end thereof having 
a first radial surface with a first radius at an un- 
derside of said head and a second radial sur- 
face with a second radius at a top side of said 
head, wherein the first radius is greaterthan the 
second radius; and 

a coupling element having an upper end and a 
lower end, said coupling element including a 
rod receiving opening adapted to receive a sta- 
bilizing rod, a bore extending through the lower 
end of said coupling element for receiving said 
fastener, and a conical-shaped seat adapted to 
engage the underside of said head when said 
fastener is assembled with said coupling ele- 

whereln said fastener and said coupling element 
are free to pivot and rotate relative to one another 

before the head of said fastener is locked In said 
coupling element. 

40. The assembly as claimed in claim 39, wherein said 
coupling element includes an exterior surface hav- 
ing one or more notches formed therein, said notch- 
es being engageable for securing said coupling el- 
ement. 



41 . The assembly as claimed In claim 39, further com- 
prising a locking element for locking a stabilizing rod 
in the rod receiving opening of said coupling ele- 
ment, said locking element being associated with 

5 said coupling element to force said stabilizing rod 
against the second radial surface of said head 
which in turn forces the first radial surface of said 
head against the seat of said coupling element for 
preventing said coupling element and said screw 

10 fastener from pivoting and rotating relative to one 
another. 

42. The assembly as claimed in claim 39, wherein said 
fastener includes screw threads extending between 

IS the upper and lower ends thereof. 

43. The assembly as claimed in claim 39, wherein said 
fastener includes a hook. 

20 44. A coupling element for a stabilizing assembly com- 
prising: 

an upper end and a lower end; 
a rod receiving opening adapted to receive a 
25 stabilizing rod; 

a bore extending through the lower end of said 
coupling element for receiving a fastener hav- 
ing a head with a first radial surface of a first 
diameter; 

30 a seat adjacent the lower end of said coupling 

element adapted to engage an underside of the 
head of said fastener; 

threads extending from the upper end toward 
the lower end of said coupling element; and 
35 an annular lip between the threads and the seat 

of said coupling element, wherein said annular 
lip has a second diameter that Is less than the 
first diameter of the first radial surface of said 
head. 

40 

45. A coupling element for a stabilizing assembly com- 
prising: 



an upper end and a lower end remote there- 
45 from; 

a rod receiving opening adapted to receive a 
stabilizing rod; 

said coupling element having an exterior sur- 
face and an interior surface defining a central 
50 bore extending through the lower end of said 

coupling element; 

a seat adjacent the lower end of said coupling 
element adapted to engage an underside of a 
head of said fastener, 

55 

wherein said coupling element includes one or 
more cuts between the rod-receiving opening and 
the exterior surface thereof for minimizing the width 
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of said coupling element 
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